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MINING METHODS AND COSTS AT THE CRESSON MINS, CHIPPLE CREEX, colo, } 


By A. H, Beebe’ and C, FE, Jolunson ¢ 


INZSRODUCTION AWD ACKUOWLEDGMENT 


This paver describing the operations of the Cresson mine of the Cresson 
snsolidated Gold Mining & Milling Co, at Crinvle Creek, Colorado, is one of 
a series of vaners on mining methods and costs beinz: prevarec. by the United 
ates Bureau of Mines, .. 


The Cresson has recently been the most important mine in the Cripple 
Teck district, During 1932 and 1933 an average of 230 tons of new ore (ex- 
cluding. dump nateria]) that averaged about $10 in gold was shipved daily; 

LO to 175 men were emolozyed, Sto ning was by the shrinkage method exclusive- 
ly» The ore wag screened, washed, and hand-sorted at the surface and shipved 
0 the Golden Cycle mill at Colorado Syrinss for treatment, A considerable 
ronortion of the »rcduction was made by lessees working under the so-called 
'solit-check" system. | 


__ the authors are indebted to the management of the Cresson Consolidated 
old Mining & Milling Co. for permission to publish this paper. 


HISTORY 


Tae Cresson mine was opened about 1903 ina previously unsroductive 
It of the district, During the next 10 years it was gradually developed; 
‘1. 7as usually a small producer but was generally regarded as having voor 
TosMects, 


in late 1914 stope development on the 1200 level disclosed a natural 
“vey containing high-zrade ore. on the floor and walls, and from which during 
@ next 6 months a reported net total of about $1,200,000 in sold was mined. 
‘18 gave the pronerty immediate prominencc, In July 1916 it was acquired by 
“le present comany, Under the new management »vroduction has been continous 
Sa ci eto tg es a a a 
1~ The Bureau of Mines will welcome renrinting of this paper, provided the 
followinz footnote acknowledgment is used: "Reprinted fron U. S. Bureau 
of Mines Information Circular 6806." | 
c - Swerintendent, Cresson Consolidated Gold Mining & Milling Co. 
3- Assistant mining enzineer, U. S. Bureau of Mines Southwest Experiment 


Station, Tucson, Ariz. 
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at rates ranging frown 209 to 4090 tons per day. As early aes 1912 the aonroach 
of the Roosevelt tunne] had lowered the water level in the Cresson, and de- 
velopment progressed downward, <Actual conncction to the tunnel was made in 
1918; large ore bodies were: develoved and mined on the tunnel (17th) level, 
In 1922 preparations were bezun for deenver exoloration that involved a 
virtually new surface nlant, 46 feet of shaft sinking, end the instellation 
of heavy puming equinoment., - Durins develooacnt of tne 19tn and 20th levels 
flows of nearly 5,000 gallons per minute were purmed to the tunnel level. 
Large ore bodies were found, but of somewhat lower grade than exmected; de- 
velopment work wes more costly, and other mining costs were increased, so 
that after about 6 years of intcnsive vrosvecting and development, and the 
mining of large tonnages from tiie levels below the tunnel, these were aban- 
doned in 1929, In 19%60 the uoner levels of the mine were opened to leasings, 
which have beccme steadily more important, yielding 40 percent of the total 
mine ore shipped in 1982, 


The total production of tne mine from 1903 rae 1933 was as follows:4 


ory short tons a a ae ee a eS ee 2 9 22,298 
Gross value CCHS HOCHHOSC SHH SOC E LE SEEHFCHORE SORES HEE OBE BOS $25, 3al, 782 09D 
Prelene<end GECAtMCNG: x:0.0:5 dasereeaeie- esis Woik wie wees eere $10,£25,914,15 
Net value CHOCO HE HOCH HO OHH HEH HOHEE HOHE EHO OH ERO LOEH REC OC®E $24, 504,869 .80 
Average gross valuc per tot ..cccccevcccvccscgeveoce $16.65 
Average net value per ton cece cree ccvesecrccscencce $11.54 © 
DIVIGENGS ac deisow.sibin's soticies oe Sig 6s aac esis e sietweaelaseee. vloy lots ahead 


The above dividends were jyaid on 2 total of 1,220,009 shares of a par value 
of $l, 


a: 
GEOLOGY ° 
The Cresson mine is in the south-cantrnl »art of the huge volcanic neck 
of phonolite in and about wiich are growed tre productive mines of the 


district, 


oe and Physical C Cinracteristic es of Ore and Comwtry Rocks 


The Cresson ore bodies lie mainly about the neriphory of a pipe of 
basaltic breccia known as the Cresson breccia or "blow-out," which is intron 
sive into the main Crivzple Cree’s volcanic neck, A mumbor of large and small 
ore bodies, however, have been sound within the blow-out, and others have 
been found at a considerable distance outside the contact; the latter usually © 
were of the fissure vein tyne and gencrally associated with basalt dikes, 
The Cresson breccia intrusive is roughly oval near the surface, being avout 
O00 feet wide and 700 feet long; at depth it eiauhenSs and at the 1700 


4 — Revort of Cresson Consolidated Gold Mining & willing Co. oo year ending 
Dec, 31, 1933, 

Oo - Mainly from Laughlin, G. F., Ore at Deen Levels in fn Cripple Creek | 
District, Colorado: rans, Am, Inst, Min. and Met.. Eng., vol. 75, 
1927, pp. 42-73, 
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level it is about 200 to 300 feet wide and about 1,100 feet long, The con- 
tact is roughly distinct, but often very irregular, 


The ore bodies of this mine are very different from the relatively 
narrow fissure veins typical of the district; they consist of irregular 
masses of mineralized breccia, only very crudely lens~shaped or tabular, 
usually standing vertical and lacking any well-defined pitci, The width of 
the minable ore usually ranged fro: a few to 50 or 75 feet, the length up 
to perhaps 300 feet, and the depth w to 200 or rarely 300 feet. The aver- 
age width of the ore bodies being worked in early 1933 was about 25 feet, 


The distribution of values within the ore body is erratic; small and 
lar,;;se horses of waste are encountered, anc the walls and trend of the ore 
are so irregular that no stove layout can be designed in advance of stoving,. 
Stoping limits usually are determined by assay; less often the mineralization 
stovs at a contact. 


The chief ore mineral is the telluride, calaverite, which occurs as 
crystals lining vugs or cracks or impregnating the country rock or gangue 
minerals, The common. associated gangue ininerals are quartz, fluorspar, 
pyrite, dolomite, and celestite, | 


It is immossible to estimate the grade of the ore by eye, therefore 
sampling is relied woon to guide stoping. Experienced men, however, can dis~ 
tinguish ore from barren or very low-grade rock well enowgn to make hand- 
sorting feasible, 


Both ore and country rock stand very well, so that little timbering for 
sunport is necessary; only the basalt dikes need timbering nlaces because 
of a tendency to slab, In shrinkage stoning backs 50 feet or more wide 
stand safely, and old, emoty stoves stand oven indefinitely without caving, 
The ore is moderately hard to drill but breaks well on blasting. Much of 
the ore is characterized by a porous, "“vuggy" texture; this, according to 
the present management, makes diamond drilling unreliable for estimating 
grade of ore, although the size and fair continuity of the stones might: lead 
to the impression that drill holes would yield significant results, 


PROSPECTING, EXPLORATION, AND SAMPLING 


Prospecting and exploration are done by drifting and raising; prosnect 
headings frequently are run from stopes. Few "guides to ore" are recognized, 
although the general association of basalt- dikes with the ore bodies is used 
as a guide in prospecting new country, As the ore cannot safely be projected 
far ahead of actual exposures, exploration woricings follow the ore as closely 
as possible; hence drifts are exceedingly croo! ked. 


A great amount of sampling is done to guide both exploration workings 
_and stoping as well as to control the grade of material hoisted for ore and 


-to serve as a check upon sorting operations. -All faces, whether in ore or 
waste, are sarmmled after each round by taking at least two cuts across the 


2072 ae ie 


Google 


. LC. 6806 


face; moreover, two or more grnd sammles are taxen from the muck pile, Tunis 
is done as part of the autly routine of the foreman and snift bosses, Samvle 
thus taken early in tue morniag are arsayed during the’ dey, and the results 
are avallable before the end of thea siift, 


who run avout 
es tunan the 


s 


Assaring is done by a ehicr ossnyer anc. four assist 
500 'sarples d@ily, of wnich SO to 10) are frowr otner 
Cresson, | i | : 
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Contour mans are made of all stoves, from which estimates of broken ore 
reserves are made, allowing Zor the waste tist will be removed in the ore- | 
house, The grace of these reserves is estineted from all wrab sammles tacen 
in the course’ of | stoping. | 


oe eS DEVELOPMENT 


The mine is worked aie caries two-connartuent vertical shaft 2,400 feet 
Ceep, situated about at the center of one sice of the Oresson "Dlow-out ." 
Levels are ‘spaced at: aroximatels’100=2o0t intex ‘vels froin the’ collar at 
10,080 feet. above sea level to ‘tue tenth level «at elevation of 9,035 feet, 
From there to'the 90tui level'tue interval ronges from 11G to 15& fees and 
averazes 130 feet, The 1790 level is connotted vith the Noosevelt tunnel, 
waicn drains the active levels of this mine as well as uost of those in tne 
district, Several lévels above this connéct with shafts on neiguboring 
'nroperties, Below tne 1709-the vorlsines have been elloved to flood since 
last worked in 1929, Fiture 1 shows the workiix;s of the 1100 level and | 
indicates clearly the cormlexity of the nrovlem of fiucin« and: followin,s tlie 
ore, Stopes ere worked througa manways snaced as convenient, or as nemiitted 
by existing drirts and crosscuts, and not at: rogwlar intervals; tie average 
spacing oY drawing chutes: uncer tue lorger: shrinsaze stones is about 25 fset, 
Connections are made to wer; levels fron the, stoves wien needed for ventila- 
vase or to facilitate tiie comune of Solas OS. a 


td 


! 
“ 


The main snaft is: 4 vy S eeu it ta: clear, ans is timbered with S- by 
S-inch sets at S-foot centers, The ssid: comartment is 4 by 4-fest in tne 
clears; the other comoartment aeiers eae the counterbalance, air and water 
Lines. electric calles for lizutins stations and siznals, and a ladder W277 « 
The shaft has not been deenened Since 192, 


Stations are cut seen 1s foet ‘Alch nnd 18 feet wide at the shaft, 
tapering to a height of 7 or 8 feet at a cistence of 10 or 15 feet froa tre 
. shart and to crift width at a noint 25 to 50 feet away... Stations usually 2e 
cut ovt o:1 bota sides of the SaAlG 


All drifts and cros sscuts are seus S) b: 2 feat in size anid nearly all 
untimbered, Drilling was ¢one wita Denver—Grrdner No. 7 guagmclaies 
mowited on Z#1/2-inch vertical columns, usizm; l-1/f<inch hollow rouné steel, 
Standard .crossbits with double taper, sage changes. of 1/3 inch, and length 
chanzves of 20: inches, wer: used, A round cousisted of 10 to 22 holes, denend- 
ing on the nature On the s round. A modified hamner—tyne round with &@ "burned" 
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Figure 1—Plan of a typical level. 
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cut was generally used and broke an average of 5 feet,  Blastinz was done 
with 40-percent~s trength, semigelatin powder, Sylvanite fuse, and No. 6 cans, 
Stemming was not used, principally because it made the shootinz of missed. 
holes difficult. A safety rule prohibited dpail ins in the ey of a 
missed hole until the hole had. beon vlasted, = 

All Tueniae< was done by na. Aesaiee into Lé-cubic-foot qa, c00-pound) 
box=type, end~dump cars, a 

Raises were driven as needed for shrinkage-stone draw points and for 
ventilation, Considerable prosvect work also was done by raising, The raises 
were about 6 by 8 feet in tne clear; drilling was done by one. maneys Raia a 
self-rotating Ingersoll-Rand No, R-51 wet stoper, Ys : 


In 1932 tne comoany did 5,152 feet of drifting and l, 120 oe of raising; 
lessees did 1,8°3 feet of drifting, 774 feet of raising, aaa 10 feet of 
winze, The total cevelopment footage was 8,959 feet, On the basis of 61,914 
tons shivped (excluding dum ore) this amounted to about 1 foot of qevalennent 
for every 7 tons of ore, It is noteworthy, hovever, that the company Roe ae 
1 Toot of development for every 5,6 tons of conmany ore shipped, whereas the 
le. ces did only 1 foot for ever: 10.1 tons of leesee ore, 


STOPIN 


the shrinizage method of stoning was used because of the excellent walls 
anc back, the fair width of the stoves, the desirability of having sufficient 
reserves of brolcen ore to make possible some measure of control over mine ore 
gerade, and the irmossibility of any systematic onen-stove nmetiiod requiring 
advance develonrient, such as sublevel. stoping, 


Figure 2 suovs an elevation and transverse sections of a tynical medium-~ 
Size stope, ) _ 

Drillin;: ix. eeanes was done chiefly with self-rotating Ingersoll-Rand R-51 
stopers, using 1l-inch, hollow, nexazon steel, Holes were drilled 4 to 8 fcet 
deep and 18 inches to 4 feet apart, when mining normally uwoward, However, due 
to the irregularity of stope boundaries, drifter rounds and underhand rounds 
with jackhanmers’were.occasionally necessary, Blasting was done with DuPont 
Gelex No, 2-vynamite, Sylvanite fuse, and No. 6 caps, 


. Stope crews, whether on comany account or in leases, consisted of 2 or 3 
miners.and 1 or 2_.muckers if necded; the latter assisted the machinemen in 
setting un, barred down, handled steel, broke boulders, and shoveled ore from, 
flat benches whence it would not run dy gravity. 


Manways into the stones were single-compartment, cribbed solidly with 
half—dapped, round, 4- to 6-inch cribbing or were carried uo as stulled—and- 
laced manways on the stope ends, When necessary, such manways could be main- 
tained throun broken ore for tne life of stopes 75 to 125 feet high; however, 
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above 75 feet maintenance became cifficult, and -sually access was more con- 
venient from the level above, Chutes were of timber construction, 3 feet. wide, 
ruggedly built, with heavy vlank oontrol boards, Usvally rock pillars were 
left over the drift between chutes3 in a few instances in narrow ore bodies 

or where the ore body was believed. to be of small vertical extent, the broken 
ore was carried on stulls over the drift, An effort was made to reduce all 

_ Boulders in stopes. to 12. inches or smaller before they were buried or drawn 
into the muck, Probably only b or 2 percent of the rock broxen required 
secondary blasting, and verhans 5 »ercent was broken by hammerings 


~ TRAMMING AND HOI STING 


“Ri tramming from stones was éone ‘by hand, Most commany ore was trammed 
by men working on contract, who were paid According to the number of skioloads 
trammed,. The average tramsing distance from stopes to shaft was about 600 
feet. At. the shaft. the cars were dumped into vockets of 20 to % tons capacity. 
Each level. had 1, and. l level, 2 pockets, An unusual feature was the grizzly 
through which the ore was. dumped This was mce e of one or more heavy, 
rectangular, cast-steel units about 4 feet wide, 5 feet long, and 8 inches 
deen, with 10- by lé-inch openings separated by ee 4 inches thick, They were 
of manganese ee had a. life of several years, far greater than that of 
the chilled-steel cas tings formerly used, wich wore out renidly as soon as 
the nard surface was nenetrated, 


The ore was hoisted in a 4—ton skip, above wiich was a vlatform for hoisi-~ 
ing men, The necessity of hoisting from many levels increased the cost. In 
1932, 7 levels fron. the &th to the L?th each contributed 10 to 20 percent of 
tne total company ore hoisted, and thé S other levels smaller amotints, In 
addition, lessee's ore was hoisted from several levels above the 8th, 

The hoist was a Webster, Camp & Lane firsi-motion, double-drua, steam 
hoist, using steam at 140 vounds pressure in twin single-exnansion cylinders. 
Steam was furnished by one of two 250—hp. Auiltman-Taylor ‘boilers, used 
alternately for 3-month veriods. One boiler wes fired by an automatic stoker, 
the other by hand, The coal used was li;nite slack frou the Colorado Syrings 
field. The pEoeeny hoisting nlant was installed in 1923 and designed to 
serve the.,needs of the mine to. ‘a. DOS sible Genth of 3,000 feet. The boilers 
also provided steam to heat. the orehouse. aid. surface plant. 


ero 300 to 350, tons of. ore > (incluaing. les seest production) and 89 to 100 
tons ee eece were hoisted gaily, All waste was hoisted to the surface, 


The skips were ee: eee a “tywoxcompe artment, 25=ton | bin : at the collar. 
Ore was:trammed in 4‘~ton- cars by an electric locomotive to the orehouse and 
waste by the same ecuinment. to the duro. 7 
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VENTILATION AWD DRAITAGE 


The mine was ventilated by natural air currents coming turoush the drain- 
age tunnel and connections to adjoining mines, Small motor-driven fans and 
flexible ventilating »ine were used to remove smoke and gas fron blasting in 

dead ends... A ventilation door was installed ih the drift leading to a gassy 
séction of the mine; work was cerried on there under a slight pressure Cpeaeee 
by a motoredriven: fan, which was enough to hold the gas back in the rock, 


The mine worzings above the tunnel level were virtually dry, Tne workings 
on the tunnel level mde about 25 gallons ner minute, There was very little 
flow into the tunnel fron the flooded levels below. Altogether the Cresson 
workings contributed from 50 to 100 gallons per minute directly to the total 
flow in the Roosevelt tunnel. ‘However, a vortion of the Cresson flow is 


probably renresented by water entering fhe enna -e tunnel much nearer the 
portal, 


SOnTIUG 


Between 35 and 40 percent of all ore iioisted was discarded by sorting in 
the orenouse at the surface; no sorting was done underground, 


The commany ore was sorted in one section of the orenouse and lessees! 
ore in the otner, Provision was made for handling the production froa 10 sets 
of lessees at a time, lLessees! ore was dunmed over BDA ces hee set 4 inches 
anart, under which was a double woven-wirve screen with 14- and 7-inch square 
openings, The screen oversize went to a 30-ton intermediate pocket and the 
uncersize directly to a tramway loading pocket, The screen oversize was 
drawn out over steel-topped sorting benches about 2 1/2 feet wide and 4 feet 
long, at which two sorters could worl:, The waste was thrown into small mine 
cars, which were hand-trammec to outside waste bins, whence tie waste was 
trammed in 2-ton electric side-dumo waste cars to the waste dum or carried 
by coiuveyor to a higner level where it was similarly handled, 


Comany ore was dumed into a honner, then yassed througsh two revolving, 
wet tronmels, 4 feet in diameter and 16 feet lonz, with maximm onenings 1 1/2 
inches in diameter, The uncersize went to a 75-ton tramway loading pocket, 
The oversize went onto a rubber picking belt 24 inches wide and about 30 feet 
long, at which 5 or 6 sorters could worlz; the normal crew on a belt was 4, 
The ore was picked out and dropped into chutes or openings beside the belt; 
the waste dropoed from the end of the belt into a sinall pocket, whence it was 
handled simitarly to the lessees! waste, The two trommels and tro picking 
belts were arranged in parallel, ‘but with the scale of operations orevailing. 
in 1932-33 they were used alternately. : 


Tre ore wis transnortec to the railrond loading point, a distance of 
2,600 feet and 290 feet below the orehouse, by a Hane AEC E) aerial tramway, 


The boss sorter, by daily sampling, kest a close check: o. 211 ore going 
tnrouzh the orehouse, re 
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“AIR 2 Colas S TON 

ce ee air vas “su lied Dy ae ree Insersoll-Rand motor-driven conm- 
pressors, The largest was a class P R HB 2, 27— by 15 3/4— by 18-inch machine, 
direct-—connected to 9. 305-im, motor, Zhe second was an Immerial, Tyve 19, 
25— by l4- by 20-inciu comaressor, belt criven, by a 250-ho, motor, These two 
Civided most of the: lead avout esveally, The third and smallest comoressor, 
an Imperial, Type 10, 18- Dea 10- by léeineni, criven by a 100-hp. motor, was 
used mainly for peak load 


, a =~ St EEL SHAHPEN LG 


Three men:in the Scent shons snarvened about 600 pieces of steel daily, 
in addition to making wo new steel, Two Ingersoll Rand No, 5 sharpeners and 
three oil furnaces were used, . 


ORGANIZATION 


The office of the president and general manager of the company was in 
Colorado Springs, ‘The superintendent was in oharge at the mine, with e mine 
foreman, master mechanic, chief assayer, and bookkeeper as his inmediate sub— 
ordinates, Tne mine foreman vas assisted underground by two snift bosses and 
on the surface by an orehouse boss, Surface work other than in the orelouse, 
assay office, and mine office, was in charge of the master mechanic, Five men 
in purely sunervisory positions and a general manager who divided his time be- 
tween several operations. -thus directed tie work. of 119 comnany men and 65 
lessces, : : 


‘Engineering worl: was Gone bry a. local custom-enzineerins office and on th 
average required the abventson oz a two-man survey narty about 6 to 8 days 
monthly, : . | | 


Se 


Leasing Sistem 

In 1931 and 1932, ‘roughly “C percent of the mine ore shinped was produced 
by lessees under the usual Crisole Creek "Ssnlit-check" system, This system 
was devised at the Portland mine et Victor, Cclo,, in 1917, As used at the 
various Cripple Creek mines it differs'in datails, Tne following cescri»tion 
applies to the Cresson mine 7 = 


Leases are given for a vear, but wor:: may De stooned. at oe discretion 
of the management. Leasing is carried on usually where ore has been left in 
pillars or along 01d stope walls but occisionally in other areas where the 
lessee believes wndeveloved ore exists, Lease blocls are of different sizes, 
but generally 200-foot square and 1 level high, Lessees are required to put 
in at least 50 man-shifts a month.  Tney are subject to all company rules re~ 
gardins safety and SOB Tet AOls Paes may be removea only with the managements 


ee ee One Ee Ee 2 EEE SE Se 8 we een ee ee ee ee 8 Eb ten eee 


S=- Smale, F. L., Snlit-Cnecl iene ine So Sy tem Proven Wary Effective in Cripolie 
Croek: Min, Sci., Hay 1915, od. 41-45; see also abstract in U. S. Geol. 
survey Mineral Posounces of the United States, 1914, nt. I, on. 612-313, 
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permission, The comany reserves complete authority over the work, but sucn 
autnority is exercised only in case of inco:metence or Canzer ous or wasteful 
vractices, 


The company suoplies compressed air, equipment (excluding only drills), 
exovlosives, and other supplies, and hoisting service and transports the ore 
from the orehouse to the railroad end loads it into the cars, <A charge of 10 
cents per ton is made for transporting the cre on tie aerial tram and loading 
it into cars, Tne lessee provides only tne labor, including miners, trammers, 
and ore sorters (in practice ne usually is permitted to use such old machines 
as the company has available, free of charge) and »vays his own compensation 
insurance, The company and the lessee divide equally the net returns (gross 
value less freignt and treatment charges), less 1 percent of the gross value 
as tne lessee's share of taxes, and less the handling and loacing charge noted 
above, 


Under this system men with little capital are enabled to undertake leasing, 
and as they can lose only their labor and are not faced with casn expenditure 
for each foot or ton of ground broken a relatively large amount of prospecting 
is done, and all favorable areas are searched thoroughly before being abandoned, 
Tnis often leads to the discovery of ore beyond or below the lease boundaries 
that justifies company operation, The management keeps closely in touch with 
lease work and avoids wasteful-use of simplies by issuing only such as avpear 
NECESSary e 


In 1933 about 25 leases were in effect at once, employing 60 to 75 men, 


"Oo 
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COS’S 


The following costs (table 1) represent the operating costs based on 
dry tons of both company end lessees! ore shivped to the mill, 


Oop onsite 


; fc a ea Areata te ae 
! | | 1933 
| 1931 | 1932. |-—-—-—— 

| January ! February 


Maren | April 


Company ore, net tons, 34, 674 DOfO1 0: |) ao. Wew WG ee @eeewres eee, Sa wees e |e 6 SO niees 
Lesseos? ore, net tons | 20,073 | 26,54) | ..cceccee| orvcccrcce [eoccses letacene 
Total, net tons eeveee | 04,747 | 61,914 5,274 4,€88 5,628 | 4,861 
| 

Costs, ver ton: | 

Shift bosses .sesece| $0.20] $0.16 $0.14 $9.15 | $0.14 | $0,16 

Breaking coccecceces | 1.78 Igor 1,39 1,44 O 

TLAMing seccevecves | 63 Rey 047 044 

LIMDCH INE: .:oc6'ers- wig oh a 220 026 wl 0ce 

Hoisting ee ee oe ee | 206 oA7 ele) 483 

Blacksmith: .4.d4¢6046 018 elo oL8 so 

Assay orfice oseccee | 2 LO 28 2L0 003 

General office ssee. 002 003 003 0035 

MACHINISU «scceveaee 04 ece <8 occ 

Sorting and loading, 20 40 049 049 

General operation... 029 «18 ane oc 

Taxes CRCeeeerteeorses eld 209 09 ol4 

Comoensation .eeccce old mea eL0 209 

Orehouse 1/ beens eid eeveceo50e COCR LOCOCO)! DHE Pree senel|eeererage levee ree 


Total Cece cesccecece | $5.14 


Tne above tonnages and costs exclude onerations on an old dump from which 
considerable amounts of ore (25,000 tons in 1931 and 15,000 tons in 1932) were 
mined and loaded into railway cars by a combination of drag scraper and cable 
cars at a point near the lower end of the Cresson mine aerial tramway. ‘The 
cost of this work was $0.61 per ton in 1921 and $0.76 in 1932 and averaged 
only $0.32 in the first quarter of 1933, These costs included power, labor, 
and the few sunplies used for the scraping. 


The costs in table 1, wnile based on the total of company and lessees! 
ore, take no account of lessees! labor, lessees! compensation nayments, or 
other expenditures, As the labor by lessces in brealting, tramning and ore 
sorting comprised $5 to 40 percent of tne total labor on surface and under~ 
ground, the costs are misleading to that extent. As lessees received their 
pay in the form of nalf the net mill returns, this amount may be fairly addad 
to the costs in table 1, In 1931 payments to lessees, divided by the total of 
lessee and company ore (exclucing dum ore), amounted to $1.42 per ton, and 
in 1932 to $1.59, Added to the figures in table 1, these would increase the 
total mining costs for 1931 and 1932 to $6,56 and $5,82, respectively. 
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2- On night shift, 


Surface: 


Superintendent: 4csisaeds<isbecsasesanens 
BOOKKECPEL secccccccscccssccrccscccssos 
Assayer COCO TCC OE HE TER EH Ee LEECH OOOO OED 
Assayer's ASSISTANTS escecvecccscccese 
Mester nechanic Sceoeeeevnereevreseoreseoes 
MICIATL UGG: igo cee-e:io aevereie caw ete Se Sie Sere owiedes 
Drill repair MAN gecceseccccccccrsscvce 
BIGCtlIC1 On “ssketus detddabecdowaeweess 
Blacksmitas and tool sharpeners ...ccce 
Blacksmiths! helpers csccsccceccecacscocs 
Carpenter sesssvcccccccscvavcvecscevecs 
Carsenter!s helucer .:ciccseweseeescs eens 
Hoist engineers sy 

EXUPA ENSINGCED”’ 4.50656. 0inw sees cea w aw wae 
REDaALY CVOW o6seseseis-euee sab ee ee oee oe 
Watchman 2/ Coe eee eeererrerereseseocer se 
Aerial tranway operators Tee erer er Te 
Orchouse boss er ee rr 
Orehouse men (electric tram car men, 

- grizzly men, and company ore 


sorters Coe rcereeneserareeneceerecas 
Company top nen 1) sc idee soveseae vanes 
Coal tramway operator ceccccccececcccce 
DUMP MINETS eovecessecvvccsesssevsssvcy 


Total surface Votee wee aauseweeses oes 


Company, underground: 


Mine Foreman sesescccecrrcrevecsocvessece 
Shift bos ses TECEPETeErTe eer eer ere rer ee 
Comoany miners Cc eee rere revererensceeee 
Company trammers 1/ PETERERETETEE EET 
TUMDerMen...cesicns sesansestuaneswweaans 
Trackne:1 pose ceceecnrcrecsecesscesoenes 
Contracs: AiNeTS seccerecvcccccvesesecce 
Contrac. WuUskers and trammers SO) eaees 
Powdermen SECereeeeeee re eee eee eee 
Cagers 4/ Pee a ee ee ee ee 


Total comsany underfround eecoccseseere 


lL - One on nisht shift, 3 + Three 
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The total force at the mine (early 1937) was aoproximately as follows: 


MPORrPNHPUHP HE OUWDP HPP BYP 


~ 
awe 


cn 
> 


I 
PW Up WA Ye 


a 


In 


06 


on night shift, 


4- Tvo on night shift, 


I.C. 6806 


Total connany men and contractors, 
Suriice Bnd lidersround: .insessaeeeeeae: ~LIO 


BCSSOC “VINCI'S. «sta wawesd ese eiaseereaneee, ilo 
Lessee. muckers Ald trammersS eecccccvccce oO 
ROS SeG Ore: SOTCCis giceiravessaceauwesie~e. «tO 
ZObAL LESSCG TIEN. sicewnbecvuseveeawenrese: “OO 


Total all men @eeeecseseseseseseweeseeesvneaesnseere@ 175 
TOCSL Under SrOunG: 4 ivecuseuiwedecwoneene: LiL 
Total surface eeoeveovpeoonoeoeveeeseeeeeeveeseveeoene 80 64 


The wage scale effective September 1, 193% is given telow, Previous 
to that date wares were 10 nercent lower, - 


Maclinemen ereevevseovneeseoateoseeveeneenne * 0 @ $4.40 
Wuciczers and. Crammers << sss~6s 6a600%es0s6ee. Osco 
PAIMOETNGN: 440s Oswe ew eeeeeNesweeseswewe “Fee0 
Dinbernen. (enatt): ~oria<cssneswieeeseewene: Die lO 
Carpenter were rereeee se Woe ee 2 4,75 
UTACKMCH: <obwwuweeesacewewegeseerseeceue “elo 
Traciaen: N6IMers ssseSs0wsissiueeewsasee Seco 


DILOVENGErS:. “sis Siesewteenuew eee teens eee O60 
Skiptenders! helvers.greccccsccccccsssse CeO 
Topmen and Motormen sececsccacccsvececee S10 
MACHINES coe: tiecse. iw oteie a wuecesececeree a Gus es ecb es aee 5 ao 
MUCCULLCION. gccan ste cewweieweseteeeeese, “0600 
INS INGSYS.. iie-6besvaie ales URSA MS ONE, “OSCO 
Watchmen ccvcccccccccsccecsserccccasesee 4e15 


BPLLEMEN socccevcccccscccvccescccceesesss Heil) 

Blacksmith eesccccscsccveccccccssecesees eilO 

Blacksmith helpers csscocccscsecscessees eau 

DNATOCNEYS:. 9 siaceitesewaaess sees kéeesewee J06c0 

Sharpeners! helpers ceccccosceveee 94el5—- 5,00 

Ore “SOPUCTS: -¢.c-d:a-4wiere wae sew aera elena oO ore 3 G0 

MSSa yer NElHCrs: sscasiiew sews sewsewwsswe “2eLo 

Duma LavGr “i600 sts satwsetewsguwswade 600 

Dras NoOStinan isis cesevetssavevonveuwes “4620 

The average daily tonnage of ore sninned in tne first four months of 

1933 was about 205 tons, or 1.2 tons per man-shift for tne total organiza- 
tion, or 1.9 tons per underground man-shift (excluding labor and tonnage of 
dum) mining), The ore hoisted in the same period wag about 2.9 tons per 
nan-shift underground, 
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Daily wages of company men and contractors averaged $4.71 in 1931 and 
$4.18 in 1932, Using the latter figure and assuming that the averaze earning 
of lessees was the same, the labor cost ver ton of new ore shinned in the 
first 4 months of 1933 was about $5.50. 


Tue following tabulation shows a consistent relation, over considerable 
periods, between machine shifts and tonneges of ore and waste produced, 


a ewe 


EE - ee oe 


eine ee — eee eee 


ere, AE eR Rae UE NESE Re 

1932 1922 | 19332/ 
Tons shivped @reeeonvneenecoeoneatrrvreaegecee 5.9 6.0 | 6,7 
Tons of ore hoisted .ecccccccccce 10,1 19.2 10,4 
Tons of ore and waste hoisted ... 12,9 12 .4 13,7 


gies eeetat te a | Seer ee a 
1/ January to Arril, inclusive, 


The cost item of "shift bosses" shown in table 1 includes the mine fore- 
man but not the suverintendent whose salary is iacluded in "General operaticn. 


the amount of exnlosives for the yecr 1932 was 3.7 pounds per ton of ore 
snipnved, 2,5 pounds per ton of ore hoisted, and 1.9 pounds per ton of ore and 
waste hoisted, that is, all material broken, assuming equal reserves of broken 
ore in stopes at the beginning and end of the year. The cost of dynamite was © 
$0.51 ver ton of om shisrrd, $0.32 ver ton of ore hoisted, and $9.27 per ton of ore 
ani waste hoisted, The explosives used were about three fourths Gelex No, 2, 
a Du Pont bulk powder of 45 percent strength, averaging 120 sticis per 50- 
pound case, and one fourth Du Pont Svecial Gelatin of 40 percent strength, an 
ammonia-gelatin dynamite, The costs noted included freight to the point of de- 
livery at the lowex end of the mine acrial tramway, but no further handling 
charge, Fuse, which was used at the rate of about 3,500 feet caily, and caps, 
at the rate of about 5CO per day, added an estimated amount of $9.14 per ton 
shipped, to the cost of exolosives, 


The cost of timber for chutes, stope manways, and minor miscellaneous uses, 
was about $490 monthly or, roughly, 39,08 per ton shipped, not including any 
cutting, franinz, or handling charge, The sawed timber cost about $27.50 per 
1,000 board feet, but as most of the timber used was purchased in round sticks 
the averaze cost per 1,000 board feet was probably less than $25; the timber 
consumtion per ton siinved was not more than 3 or 4 board feet, 


Blectric power for air compression averaged about 10 kw.-hr, per ton of 
material hoisted, that is, broken, and about 20 kyv,—hr, per ton of ore shivped, 
as shown by the following tabulation, 
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Kilowatt—hours per ton of: 


Period Soe ee ee agebe oO 
Beek add Ore hoisted Ore shipped 
1931 eeeoeoeeeoeoec5uoexeeoensteenseoesewvperesese 9,5 12.1 
1932 eeetoeotvtaveeovneveveanetenenevoenee8 10,9 13.2 
January to Avril 1933 ,..... | Jeo 12,95 


In addition, roughly 14,000 kw.—nhr, »er month was charged to surface lighting 
and various motor-driven machines, meking an additional 3 ky.-hr. per ton of 
ore shipped, 


The following is a list of the 1iotors installed at the mine: 


isaage 
Class P R E 2 comoressor ..ecoccces 305 
Large Imperial comoressor ..-esrcecs 290 
small Imoerial compressor ..essecoes 100 
GENGrator 64s cieisss ee selsues-6eeeweees 30 
Machine Shop COSC EOC FT ESC OO OO ESCO Ee 15 
Carpenter shop @ercsper evneoeeneeenenevede Lo 
Ore: HOUSE “WAaSdeY” 64404.65.54% 646 eawns So 
Drag hoist motor cocccccccccecccoes o2, 
Drags: AOlst MOCOr 6..Kiw ew diewedewes 30) 
Aerial tramway Peer resccesesereeesee LO 
Ventilating fan on 1200 level ..... 10 
seven small motors on grinding 

wheels, tramcars, etCe eescsescsee __ 0 ee 
__ Totel installed horsenower eeccesse  €32 _ 


The electric pover was »urcnased from the Colorado Southern Co., which 
had a hydroelectric plant 6 miles east of Victor, Colo., and a steam plant at 
Canyon City about 20 miles to the sovth, The rate depended only woon the total 
amount used and the horsevower installed; in effect it was close to $0,0165 ver 
kw,-hr, Thus the power cost of air compression was about $0.23 per ton of ore 
shipped and the total electric power cost, excluding work on the old dum, 
about $0.38, About 30 drills were in daily use on one shift only; on this 
basis the cost of electric vower for air commression was about $2.25 ver machine 
shift. However, it is estimated that drill sharpening macnines and other com- 
pressed air services are equivalent to about 10 machines; the power cost per 
machine shift as calculated to include this was about $1.65. 


Coal for the boilers cost about $3.75 per ton, delivered to a voint near 
the mine; water cost about $0,45 ner 1,000 gallons, The following tabulation 
shows the consumption and cost of coal and water for 1951 and 1982; 


ae + on 


a 


193) te peas NOOO. a 
Coal, pounds per ton of ore shinned Cc ereccerencee | 132 | 158 
Coal, pounds per ton of ore and waste hoisted wee. 84 | te 
Water, gallons per ton of ore shinped cecevcccecee oe L279 
Water, gallons per ton of ore and waste hoisted oe Fa}s) | 66 
Cost of coal per ton of ore shinped c.cccecccssoce SC yt | $0.26 
Cost of water per ton of ore snioped .y-sseeoeees == 96 Q6 
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PLAN OF PORTION OF 1,200 AMD 1,300 LEVELS AND HORIZONTAL 


mal 


wal 


SECTION B-B 


Figure 2.— Typical stope, Creseon mine. 
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